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ABSTRACT
Many college students have feelings of state anxiety, a temporary emotional response
that is described by subjective, perceived feelings of concern, stress, and apprehension. The
present study measured state anxiety across participants separated into a control and
experimental group, which performed an exercise routine. Participants were also designated
as regular or non-exercisers. Individuals in the experimental group and those who do not
normally exercise were predicted to show larger decreases in state anxiety. All participants
completed the Beck Anxiety Inventory, Beck Depression Inventory, and Zung Self-rating
Anxiety Scale at three separate sessions over a two-week time span. Results showed no
significant effect of group placement, amount of exercise in everyday life, or in the
interaction of these variables. 
THE INFLUENCE OF AEROBIC EXERCISE ON STATE 
ANXIETY IN COLLEGE STUDENTS
Anxiety affects the lives of many college-aged students, and its influence is often
exacerbated during the academic year. Finding preventive measures or mitigating anxiety
can be difficult for college students, and the option of seeking professional help is not
always available or realistic. State anxiety, the focus of the present study, is the temporary
experience of emotional arousal when encountering situations or demands subjectively
interpreted as threatening or dangerous (Schlicht, 1994; Schwarzer, 1997). Many
individuals face difficulties with state anxiety from constantly encountering stressful
demands and new situations that could be viewed as psychologically menacing
(Bartholomew & Linder, 1998). State anxiety tends to increase when individuals are
placed in stressful situations such as studying, memorizing large portions of content in
small periods of time, grade competition, and rigorous examination periods (Misra &
McKean, 2000). In association with feelings of state anxiety, individuals often experience
feelings of depression, desperation, and suicidal thoughts (Taliaferro, Rienzo, Pigg, Miller
& Dodd, 2009). In order to combat state anxiety and other negative mood states, several
studies explored exercise as a technique for improving emotional welfare.
Research into this method specifically focuses on aerobic exercise as the physical
training regime that is most effective in combating state anxiety, due to the universal
acceptance of aerobic exercise as a positive mediator of physiological and mental health
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(Schlicht, 1994). Kim and Kim (2007) found aerobic and non-aerobic exercise each altered
sensations of anxiety. Participants were separated into four groups, two of which performed
aerobic exercise while the other two participated in non-aerobic, body conditioning
exercises. The individuals who took part in a single 40-minute aerobic routine reported
increased feelings of positive well-being and decreased psychological stress, with no
change in anxiety found within the non-aerobic group. Compared with aerobic exercise,
non-aerobic activities commonly resulted in no difference, or even small increases, in state
anxiety (Bartholomew & Linder, 1998). Kim and Kim (2007) specified that non-aerobic
routines are not as effective at altering state anxiety because individuals experience
boredom and are not stimulated by the activity enough to distract themselves from their
negative moods. 
Several proposed explanations exist as to why aerobic exercise is an optimal
technique for reducing state anxiety. Though the present study did not attempt to support
any of these explanations, which are at times contradictory, they are important to
understanding why aerobic exercise may be effective. One hypothesis presumed exercise
improves anxious states because it distracts an individual from stressful or anxiety-
provoking stimuli (Bartholomew & Linder, 1998). Petruzzello et al. (1991) proposed this
distraction mechanism gives individuals a time out from the stressful demands occurring
in daily life. A meta-analysis by Long and van Stavel (1995) supported this prediction,
finding that adults with stressful lifestyles benefitted more from aerobic exercise training.
This study determined that exercise distracted individuals from problems because it
regulates emotional and physiological reactions to threatening stimuli during and immediately
after working out. Long and van Stavel discussed the long-term effects of exercising,
which included increases in self-esteem, physical stamina, and positive body image. These
lasting effects promoted the regular use of exercise as a mediator for anxiety, whereas brief
bouts of aerobic exercise may not have an extensive influence on state anxiety.
Berger and Motl (2000) also indicated that aerobic exercise decreased feelings of
state anxiety. This study concluded that exercise was conducive to anxiety reduction
because it incorporates repetitive movements, did not involve competition with others, was
a predictable activity and required a steady, relaxed breathing pattern. The repetitiveness
and rhythm associated with aerobic exercise lessen anxiety because these movements do
not require excessive attention. Berger and Motl suggested that the lack of competition in
aerobic exercise improved mood by letting the individual participate for enjoyment of the
activity, leading to positive outcomes and less self-criticism.
Berger and Motl stated that another mediating function of exercise on state anxiety is
that aerobic routines are predictable. While running or jogging, for example, individuals
do not run high risks of encountering unanticipated situations and are able to tune out the
surrounding environment. The final mechanism of aerobic exercise focused on the use of
rhythmic breathing during workouts. Berger and Motl compared breathing patterns while
exercising to similar breathing during such relaxation techniques as meditation and yoga.
Results indicated that steady breathing is a key component in reducing stress. 
The mediators discussed by Berger and Motl also support findings that aerobic
exercise was as effective as several other anxiety-reducing techniques. Petruzzello et al.
(1991) proposed that exercise reduced several physiological elements of anxiety, such as
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muscle tension and rapid heart rate, more effectively than some anti-anxiety medications.
This meta-analysis also showed no differences in anxiety reduction from exercise compared
to other successful interventions, including the commonly used methods of mediation and
quiet rest. Overall, “improved self-concept, feelings of self-efficacy, enjoyment, expectancy
of psychological benefits [ . . . ] and an increased sense of control,” (Berger & Motl, 2000,
p. 84) have all been identified as mood enhancements promoted by aerobic exercise. 
Self-paced routines were another component of aerobic exercise that resulted in
decreased state anxiety. Raglin and Morgan (1987) compared participants in a quiet rest
condition to those who took part in a 40-minute aerobic exercise routine. These researchers
arranged the exercise routine to allow individuals to choose their intensity and the type of
aerobic activity. Participants had the opportunity to self-pace their exercise to make the
experiment more translatable to real life workout routines. Allowing individuals to choose
the intensity at which they exercised increased external validity and made participation in
this research more natural and comfortable. Participants in this study showed substantially
decreased state anxiety after the self-paced exercise routine. Not permitting participants to
self-pace could cause negative effects on the outcome of an experiment by making
individuals nervous about the level at which they must perform (Szabo, 2003). This
procedure could actually make participants more anxious if they felt they might not be
able to complete the requested activity based on their level of physical fitness. 
The classification of individuals based on their exercise habits was a final essential
factor in determining differences in state anxiety. Participants in the present study were
identified as regular or non-exercisers based on the amount of time they spent exercising
in a given week. Regular exercisers were individuals who exercised at least three to four
times a week, for at least 30 minutes at a time. Taliaferro et al. (2008) categorized
participants in a similar manner in their study, and distinguished non-exercisers as those
who engaged in exercise at most once a week or never. They examined feelings of
hopelessness and desperation, common affiliates of anxiety, and found that regular
exercisers decreased these emotions more than non-exercisers. Kleine (1994) also found
that regular exercisers benefitted more than those who did not normally exercise in their
study of mood states and anxiety related to school stressors. 
The present study predicted that non-exercisers would experience larger reductions in
state anxiety based on results from Bahrke and Morgan (1978). These researchers found
that after exercising, state anxiety decreased most in individuals distinguished as having high
anxiety. Bahrke and Morgan also found that there was virtually no change in responses of
those identified as having low levels of state anxiety. The current study anticipated that
individuals who regularly exercise would have these small amounts of anxiety present
from the beginning of the research, and so would experience little change in their feelings
due to the study’s intervention. Individuals who did not regularly exercise, however, were
assumed to have higher initial levels of anxiety. This would cause them to show larger
reductions in their subjective sensations of state anxiety by the end of the experiment.
The present study aimed to determine the effects of aerobic exercise on state anxiety.
Based on the results of past research, individuals in the experimental group, who
performed the exercise routine, were expected to have lower scores on questionnaires
related to state anxiety by the end of the study than those in the control group, who
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performed no exercise. The present study also hypothesized that non-exercisers would
show larger decreases in state anxiety compared to regular exercisers. Finally, regular
exercisers were predicted to show lower initial scores of anxiety than non-exercisers.
Determining if this is an efficient method would also further build a foundation for using
aerobic exercise to improve mood states in vulnerable populations who show severe,
untreated symptoms of state anxiety or samples diagnosed with various anxiety disorders.
METHOD
Participants
A total of 25 students (7 men and 18 women) took part in the experiment after
providing their informed consent. All students were enrolled in undergraduate studies at
South Dakota State University. The control group contained 11 participants and the
experimental group contained 14 participants. During the pre-questionnaire, 11 participants
met the classification of exercisers, and 14 participants met the classification of non-
exercisers, individuals having little to no regular exercise pattern. The participants’
compensation was coupons to the University Bookstore, as well as entry into a raffle
drawing for the chance to win one of four grand prizes. Ethical guidelines, as designated by
the APA, were followed in conducting the present study, and the South Dakota State
University Institutional Review Board approved this experiment.
Materials
The current study used the Beck Anxiety Inventory (BAI) (Beck, 1990) and the Zung
Self-rating Survey (SAS) (Zung, 1971), to measure participant’s anxiety levels. The BAI is a
commonly used test that consists of a 21-item self-report inventory (Beck, 1990). The 21-
items represent different anxiety symptoms that participants rate on a 4-point Likert scale,
with choices ranging from “not at all” to “severely; I could barely stand it.” The BAI has a
high internal consistency (α ranging from .85 to .94) and test-retest reliability (r = .75)
(Dowd, 1998; Waller, 1998). 
The SAS is a 20-question self-rating anxiety scale that asks participants if they feel a
symptom “none or a little of the time, some of the time, good part of the time, or most or all
of the time” (Zung, 1971). Each question on the SAS is ranked with numbers 1-4 and the
total score is found by adding all the numbers together. Individuals who are less anxious will
have lower scores, while individuals who show moderate to severe anxiety will have greater
scores. The SAS shows internal consistency reliability of 0.66 to 0.80 (Zung, 1971).
In order to establish validity, the current study used the Beck Depression Inventory
(BDI) (Beck, 1981) insuring that the anxiety inventories and BDI measures were divergent.
The BDI is a commonly used test to evaluate depression that consists of a 21-item self-report
inventory. The 21-items represent different depressive symptoms that participants rate on a
4-point Likert scale, with choices ranging from “not at all” to “severely; I could barley stand
it.” To score the BDI the scorer must add each item’s points together for the total score. The BDI
has a high internal consistency (α= .87) and test-retest reliability (r = .60) (Smits et al., 2008).
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The principal investigators created a behavioral pre-questionnaire to collect
demographic information about the participants. The Physical Anxiety Readiness
Questionnaire (PAR-Q) also established whether the individuals assigned to the exercise
group were of optimal physical fitness to complete the activities requested of them. All
participants assigned to the exercise condition completed the PAR-Q supplied to the
principal investigators by the SDSU IRB Committee, to indicate that they had no physical
conditions that could impede their ability to partake in the exercise routine. 
Design and Procedure
Participants were encouraged to join the study by receiving 25% off coupons at the
University Bookstore and the chance to win a grand prize that consisted of two sweatshirts, 
a tanning package, and tickets to the local movie theater. Individuals that expressed interest
emailed the principal investigators. The participants received placement in either the control
group or experimental group. To avoid biased scores, the participants were never told which
mood behavior was being measured until debriefing. Participants assigned to the experimental
group received informative emails prior to each session instructing them to wear workout
attire and athletic shoes, while participants in the control group were told to bring homework
or study materials. Over a two-week span, all participants completed three sessions lasting
approximately one hour. The present study recorded each participants’ anxiety scores on the
BAI and SAS while subsequently implementing an exercise intervention to the experimental
group to see if anxiety scores would decrease over two-weeks as a result of the effect of
aerobic exercise. 
Each individual in the experimental group completed the PAR-Q before participating 
in the study. The experimental group started the first session by providing consent and
completing the pre-questionnaire, the BAI, SAS, and BDI. During the pre-questionnaire,
each participant obtained classification as a non-exerciser or an exerciser. All participants
were led in conducted warm-up stretches, and were then instructed to walk, jog, or run at a
self-pace for 20 minutes. Participants were encouraged to do the exercises at their own pace
but were instructed to do any of the activities for the full 20 minutes without stopping.
Bartholomew and Linder (1998) used a similar procedure in which participants completed
20-minute exercise routines spread out over three different sessions. This study, however,
involved resistance, rather than aerobic exercise. Szabo (2003) also had participants perform
exercise for 20 minutes during three separate sessions, but studied the effects of this
procedure with an aerobic workout. Individuals in this study also had the opportunity to
select the pace at which they jogged or ran, and showed positive mood changes due to both
duration and level of intensity. After the 20 minutes of brisk walking, jogging, or running at
each participant’s own pace was completed, all participants conducted cool-down stretching. 
The second session consisted of participants performing the same aerobic exercise
routine, followed by their completion of the BAI, SAS, and BDI. The third session consisted
of participants performing the same aerobic exercise routine followed by taking the BAI,
SAS, and BDI. After completing the three sessions, the participants were debriefed as to
the scientific purpose of the study. Participants who did not return to either the second or
the third sessions were debriefed through email and had their results removed from the
final data analysis. 
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The control group started the first session by providing consent and completing the 
pre-questionnaire, the BAI, SAS, and BDI. During the pre-questionnaire, each participant
received classification as a non-exerciser or an exerciser. For the remaining time, participants
studied or did homework that the participants had brought. If the participant did not have
schoolwork, alternative activities such as word puzzles were provided. Participants received
instruction to stay seated the entire time and not to sleep. The second and third sessions
followed the same format, in which researchers told the participants to stay seated for the
first 30 minutes while doing homework or studying. During the remaining time, participants
completed the BAI, SAS, and BDI. After completing the three sessions, the participants
entered a debriefing session to inform them as to the complete scientific purpose of the study. 
Data Analysis
The collected data were sorted by separating the control group responses from the
experimental group scores on the questionnaires across the three sessions, and by classifying
participants as regular exercisers or non-exercisers. The control and experimental groups
were separated within each group depending on amount of exercise in everyday life. Means
and standard deviations were found for all classifications, and a 2 (group placement) × 2
(exercise level) ANOVA between subjects was conducted to determine the effect of being in
the control or experimental group and the outcome of the amount of exercise in daily life.
Data were transformed to conduct the ANOVA by subtracting the score from the first session
from that of the last session on each of the three questionnaires. Pearson product-moment
correlations were also analyzed to determine the reliability and validity of the relationships
between the BAI, SAS, and BDI across the three sessions, as well as for comparing the same
questionnaire to itself across all sessions.
RESULTS
Table 1 identifies the average response scores and standard deviations on the BAI, SAS,
and BDI for participants separated as regular and non-exercisers in the control and
experimental groups. Regular and non-exercisers decreased scores on the BAI and BDI in
both the control and experimental group, with non-exercisers showing a larger reduction in
average anxiety scores when in the experimental group, than in the control group. Average
scores on the SAS did not vary between the scores of 33 and 35, and were not consistent in
finding any differences between groups. Non-exercisers also had larger reductions in average
BAI scores than regular exercisers in both the control and experimental group. Conversely,
regular exercisers decreased their average BDI scores more than non-exercisers in both
groups. An important distinction for this data concerns the fact that regular and non-
exercisers within the two groups had considerable differences in their initial BAI and BDI
scores. The presence of this difference from the beginning of the study shows that the groups
were not equal from the beginning, which may have biased the results.
Pearson product-moment correlations (r) analyzed the relationships between response
scores on all three questionnaires, and for each questionnaire compared to itself, across the
three sessions. Table 2 shows that there was a significant, positive correlation between scores
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on the SAS and BAI in Session 1 (r=0.45) and between the SAS and BDI in Session 3
(r=0.59). The BDI did not demonstrate validity in measuring a separate construct from the
BAI and SAS, as correlation results were inconsistent across sessions and were not
sufficiently low enough to establish a clear difference between anxiety and depression. 
Correlations were also conducted to compare each of the three questionnaires to itself to
determine reliability. The BDI had significant, positive correlations with itself between
Session 1 and 2 (r=0.77), Session 2 and 3 (r=0.86) and Session 1 and 3 (r=0.72),
demonstrating reliability. The BAI only showed significant correlations and reliability across
trials between Session 1 and 2 (r=0.61), and Session 2 and 3 (r=0.59). The SAS showed
similar correlation results between Session 1 and 2 (r=0.46), and Session 2 and 3 (r=0.64),
with no relationship between the scores in the first and third sessions (r=0.38).
A 2 (group placement) × 2 (exercise level) ANOVA between subjects was conducted, as
seen in Table 3, to determine the effects of being in the control or experimental group, of
being a non- or regular exerciser, and of the interaction between these variables. For the three
questionnaires, scores for each participant from the first session were subtracted from scores
in the final session to determine the change in scores over the course of the study. On the
BAI, across all participants, the exercise group (M=-2.71, SD=3.99) had a larger difference
in anxiety scores than the control group (M=-1.55, SD=2.73) by the final session.
Participants classified as non-exercisers (M=-2.86, SD=4.15) also had a greater reduction in
scores on the BAI group than all participants who were regular exercisers (M=-1.36,
SD=2.29). On the SAS, the control group (M=-0.27, SD=3.07) and exercisers (M=-0.27,
SD=2.72) had a smaller difference in scores from the first to the third session than the
experimental group (M=-0.43, SD=3.16) and non-exercisers (M=-0.43, SD=3.39). Finally,
Table 3 shows that the experimental group (M=-3.21, SD=2.52) and exercisers (M=-4.00,
SD=2.83) had larger differences in overall scores on the BDI than participants in the control
group (M=-2.09, SD=3.59) and non-exercisers (M=-1.71, SD=2.87). Though differences in
means existed, there was no significant main effect of being in either the control or
experimental group, and no significant main effect for being a regular or non-exerciser. No
significant interaction existed between these two variables on any of the questionnaires.
Figure 1 illustrates the mean BAI scores and standard deviations from Session 1 and 3
for participants separated into the control and experimental groups, and between regular and
non-exercisers. As predicted by the present study’s hypothesis, non-exercisers started with
higher anxiety scores (M=5.14, SD=4.26) in Session 1 and decreased their average BAI
scores more than exercisers (M=3.82, SD=2.64). Though no results were significant, all
groups decreased their average BAI scores over the three sessions. The experimental group
did substantially decrease their scores from Session 1 (M=4.79, SD=4.34) to Session 3
(M=2.07, SD=2.09). The interaction between exercise level and assigned group had no
significant effect on BAI scores F(1,21) = 0.07, p = 0.80.
The present study also analyzed average SAS scores, as seen in Figure 2, to determine
any differences in anxiety between groups. Inconsistent with the hypothesis of this study,
non-exercisers started with lower average scores in Session 1 (M=34.29, SD=3.02) than
regular exercisers (M=34.45, SD=2.34). By Session 3, the experimental group (M=34.36,
SD=2.82) and non-exercisers (M=33.86, SD=3.08) did not show a large decrease in anxiety
scores. Overall, average scores on the SAS varied inconsistently and did not reveal any
substantial differences between groups.
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Finally, in Figure 3, average scores on the BDI were assessed for the control and
experimental group, as well as for regular and non-exercisers. As with scores on the SAS,
non-exercisers started Session 1 (M=4.93, SD=3.27) with lower depression scores than
regular exercisers (M=6.45, SD=5.11). In addition, exercisers had a larger decrease in
average scores by Session 3 (M=2.45, SD=3.11) than non-exercisers (M=3.21, SD=4.49).
Amount of exercise in everday life was the only variable that came close to being significant
on the BDI, F(1,21) = 3.60, p = 0.07. Consistent with the present study’s hypothesis, average
BDI scores in the experimental group from Session 1 (M=4.79, SD=3.26) to Session 3
(M=1.57, SD=1.65), did decrease substantially more for the control group from the first
session (M=6.64, SD=5.05) to the third session (M=4.55, SD=5.22). Figure 3 also illustrates
that the control and experimental group were unbalanced on BDI scores from the beginning
of the study, since the control group started with much higher initial average scores than the
experimental group. 
DISCUSSION
Results from the present study do not indicate any significant differences in state
anxiety between the control and experimental group, or between regular and non-exercisers.
Though no differences were significant, results show that individuals in the experimental
group lowered their anxiety scores on the BAI and BDI more than individuals in the control
group by the final session. Participants classified as non-exercisers also had a larger decrease
in average BAI scores by the third session than regular exercisers. On the BAI, but not the
SAS, regular exercisers began the study with lower anxiety scores than individuals identified
as non-exercisers. Anxiety scores on the SAS were contradictory to the hypothesis made in
that non-exercisers had lower average scores at the start of the study than regular exercisers.
Overall, results on the SAS were inconsistent and did not conclusively show any differences
in state anxiety scores. Average scores on the BDI were uniform with the hypothesis of the
present study in finding that the experimental group did decrease scores more than the
control group. Results showing that exercisers had a larger decrease in average BDI scores
than non-exercisers differed from the predictions of the present study. The moderate positive
correlations between the BDI and the anxiety questionnaires do not validate these as separate
measures of anxiety and depression.
Though the present study found no significant effects of either previous exercise or
current exercise on measures of anxiety and depression, the overall results seen in reductions
of average scores on the BAI and BDI are similar to those found by other research studies.
Kleine (1994) used a similar procedure to that of the present study in analyzing anxiety
related to school stressors. This research compared a literature class, as the control group,
and an exercising group, and found that individuals who exercised felt less pressure
concerning a future, contrived exam. Contrary to the present study’s hypothesis, Kleine
found that students initially identified as physically fit had larger mood enhancements than
students who did not regularly exercise, concluding that psychological benefits are less likely
with students who do not regularly engage in some form of exercise. In support of
predictions made and descriptive statistics found in the present study, previously discussed
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research by Kim and Kim (2007), Bartholomew and Linder (1998), and Berger and Motl
(2000) all show decreases in anxiety due to aerobic exercise routines compared with a
control activity or other anxiety-reducing techniques. These studies defend the use of aerobic
exercise techniques in combating state anxiety where the present study could not, and
contain specific points of interest to be recognized when conducting research in the future.
Several variables may have had an effect on the outcome of the present study. A major
confounding factor concerns the conclusion that the time span of the study was too short to
measure changes in state anxiety. Various studies conclude that exercise regimes must take
place at least three times a week, for no less than 20 minutes at a time, for seven to eight
weeks to be effective (Long & van Stavel, 1995; Petruzzello, 1995b). Berger and Motl
(2000) state that these frequent workouts are essential for experiencing the short-term
benefits associated with aerobic exercise. This study also states that regular aerobic exercise
builds skills in interpreting physiological reactions to the aerobic regime and reveals how to
pace out a workout, as well as relax while exercising. Another barrier to anxiety reduction
related to the two-week time span of the present study is that decreases in state anxiety last
for only a short interval after exercising. Petruzzello (1995a) maintains that regular aerobic
exercise results in small to mild decreases in state anxiety, with the effects lasting between
two to four hours afterward. Though these reductions in anxiety are seen briefly after
exercise, they do eventually recede to pre-intervention levels after this short period of time
(Raglin & Morgan, 1987; Schlicht, 1994). Since there were very few sessions spread out
over the short two-week time interval, it is unlikely that participants benefitted from the
exercise routine since they were not frequently exposed to the prominent short-term side
effects of acute aerobic workouts.
The physiological nature of items on the behavioral questionnaires, and the relationship
between the inventories are possible variables affecting the obtained results. The wording of
numerous questions and statements on all three questionnaires could have caused
participants to interpret the physiological symptoms accompanying exercise as an increase in
their emotional state (Schlicht, 1994). Though the anxiety-reducing effects of exercise are
not found to increase fatigue (Kleine, 1994), they could potentially raise feelings of rapid
heart beat, unsteady breathing, and a flushed face, which are all incorporated into questions
on both the BAI and SAS. These findings propose that exercise has physiologically based
effects that are not related to feelings of anxiety. Future research should use more appropriate
and specific measurement tools of state anxiety, and other mood states, to obtain a more
conclusive interpretation of how individuals feel in relation to their emotionality, not their
physiological state.
The significant positive correlation of scores between the BAI and BDI are worth note
concerning their use to establish discriminant validity. The lack of effect in the present study
may be due to the fact that they came from an initially non-anxious population, as is reflected
in the considerably low Session 1 scores on the BAI. Both the BAI and BDI quantify
responses on the same scale, and since the majority of participants in the present study
started with extremely low anxiety and depression totals, there was no opportunity to
decrease their scores. This caused scores to level off at the same scores during each
subsequent session. Since average totals on the questionnaires declined to approximately the
same amounts, creating a floor on the data, the scores of those who had substantial decreases
or increases in state anxiety were cancelled out in the calculated statistics. Familiarization
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with taking the same questionnaires at each session may have also caused these results. This
similarity in each testing session reduces feelings of tension and anxiety (Petruzzello, 1995a).
Participants’ not exercising at a high enough intensity level to cause an effect is a final
problem in the present study. By allowing the individuals to self-pace their workouts, they
may not have been exercising at an intensity that could influence anxiety scores. A study by
Bahrke and Morgan (1978) that compared the effects of aerobic exercise and mediation on
state anxiety, through a 20-minute workout routine, specifies that physical activity needs to
be of a vigorous nature to be successful. Findings of this study indicate that when individuals
do not workout at a vigorous rate, and increase their heart rate, they do not experience the
benefits of aerobic activity, and so have small or no changes in state anxiety. Smits et al.
(2008) also supports the conclusion that light exercise has no effect on state anxiety with
their research on anxiety sensitivity and exercise interventions. All participants in this study
had a high level of anxiety sensitivity as indicated by a score greater than or equal to 25 on
the Anxiety Sensitivity Index (ASI). Their study suggested that moderate to vigorous aerobic
exercise significantly reduces anxiety for individuals that report high levels of anxiety
sensitivity. These researchers assert that higher intensities of exercise is necessary to attain
mental health benefits associated with aerobic activity because these intensities allow
individuals to adapt to the routine and the physiological sensations exercise encompasses.
In review of the present study, it is clear that several problems need to be addressed
concerning where the effects on state anxiety exist in relation to aerobic exercise. Future
research should direct its analysis at determining the differences between regular exercisers
and non-exercisers, as this data is inconsistent within this study and throughout the literature
on anxiety. An important element in exercise interventions, that was not included in the
present study, is the use of a sample that exhibits at least mild to moderate levels of anxiety.
This would assist research in determining whether a long-term exercise program does
actually have effects on severe state anxiety, which do not exist in populations that show
minimal or no anxiety initially. Finally, since depression scores decreased more in the present
study than anxiety scores further research should focus on examining aerobic exercise’s
influence on other, related mood states. 
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Control Group Experimental Group
Table 1. Average Scores (SD) on the BAI, SAS, and BDI with Respect to Group Placement
and Normal Exercise Habits
Regular
Exercisers
Non-
Exercisers
Regular
Exercisers
Non-
Exercisers
BAI Scores
Session 1 3.50 (2.08) 4.71 (2.98) 4.00 (3.06) 5.57 (5.47)
Session 2 2.00 (2.16) 2.71 (2.43) 4.71 (4.07) 4.29 (3.59)
Session 3 2.75 (2.99) 2.71 (2.81) 2.29 (2.69) 1.86 (1.46)
SAS Scores
Session 1 34.50 (2.38) 33.43 (3.41) 34.43 (2.51) 34.14 (2.54)
Session 2 34.00 (2.16) 34.57 (4.50) 33.43 (3.93) 34.29 (3.90)
Session 3 33.50 (2.38) 33.57 (3.26) 34.57 (2.70) 34.14 (3.13)
BDI Scores
Session 1 8.25 (6.80) 5.71 (4.07) 5.43 (4.12) 4.14 (2.27)
Session 2 4.50 (5.74) 5.71 (5.19) 2.71 (3.40) 3.29 (3.45)
Session 3 4.25 (4.35) 4.71 (5.99) 1.43 (1.81) 1.71 (1.60)
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Table 2. Pearson Product-moment Correlations between Average Scores on the BAI, SAS,
and BDI
BAI SAS BDI
BAI
Session 1 1
Session 2 1
SAS
Session 1 0.45* 1
Session 2 0.36 1
Session 3 0.37 1
BDI
Session 1 0.15 0.09 1
Session 2 0.32 0.34 1
Session 3 0.59* 0.16 1
*p<.05
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Table 3. Analysis of Variance for Participant Responses on the BAI, SAS, and BDI
BAI Scores
Source of Variation SS df MS F p
Group Placement 10.57 1 10.57 0.84 0.37
Exercise Level 15.57 1 15.57 1.24 0.28
Interaction 0.83 1 0.83 0.07 0.80
Error 263.61 21 12.55
Total 411 25
SAS Scores
Source of Variation SS df MS F p
Group Placement 0.00 1 0.00 0.00 1.00
Exercise Level 0.00 1 0.00 0.00 1.00
Interaction 7.70 1 7.70 0.75 0.40
Error 215.71 21 10.27
Total 227 25
BDI Scores
Source of Variation SS df MS F p
Group Placement 3.01 1 3.01 0.35 0.56
Exercise Level 30.8 1 30.8 3.60 0.07
Interaction 3.01 1 3.01 0.35 0.56
Error 179.71 21 8.56
Total 404 25
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Figure 1. Average responses on the BAI, across the control and experimental groups, and for
participants designated as non-exercisers and regular exercisers during Session 1 and 3.
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Figure 2. Average responses on the SAS, across both the control and experimental groups, and
for participants designated as non-exercisers and regular exercisers during Session 1 and 3.
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Figure 3. Average responses on the BDI, across the control and experimental groups, and for
participants designated as non-exercisers and regular exercisers during Session 1 and 3.
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